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$X=\mathrm{C}^{n}$ , $oe=(x1, oe2, \ldots, x_{\hslash})$ . $K=\mathbb{Q}$
. Weyl $K[$oe, $\frac{\partial}{\theta ae}]$ $Dx$ . $X$
$\text{ }$ $Dx$ - $M=D_{X}/J$ ,
$I=\{f\in K[x]|f\in J\}$
$I$ $K[x]$ .
$I=I_{1}\cap I_{2}\cap\cdots\cap I_{\lambda}\cap\cdots\cap I_{l}$
. , , $I_{\lambda}$ $Z_{\lambda}=V(I_{\lambda})\subset X$
.
, $M$ , $Z_{\lambda}$
Noether .
, $I$ .
( , $I$ $Ix$ , $Z$ $Z_{\lambda}$
) $I$ $\sqrt{I}$ , $\sqrt{I}$ Dx-
$D_{X}\sqrt{I}$ . , $Z$ $D_{X}$- $M\sqrt{t}$
$M=\sqrt{t}D_{X}/D_{X}\sqrt{I}$ .
Definition1.1 $K$ $Hom_{D_{X}}(M, M\sqrt{t})$
$M$ $Z$ Noether .
Tsai Walther [11] , Weyl






, $\tau \mathrm{C}Hom’ 1(Dx, Dx)$ , $T\ovalbox{\tt\small REJECT}\tau(\mathfrak{y}\mathrm{C}Dx$ . ,
$\tau$ , ( $0arrow Marrow D\mathrm{x}arrow\ovalbox{\tt\small REJECT} 0arrow\ovalbox{\tt\small REJECT}\varphiarrow D\mathrm{x}arrow D\mathrm{x}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ )
Noether $H\varpi\psi_{1}(M,$ $\ovalbox{\tt\small REJECT}_{\ovalbox{\tt\small REJECT}}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ ,
$PT\in D_{X}\sqrt{I}$, $\forall P\in J$
.
Noether $Hm_{D_{X}}(M, M\sqrt{t})$ $\tau$ $b(x)\in K[x]/\sqrt{I}$ , $\tau b$
$(\tau b)m=\tau(m)b$, $m\in M$
, $\tau b\in Hom_{D_{\mathrm{X}}}(M, M\sqrt{t})$ . , HomD $(M, M\sqrt{t})$
$K[x]/\sqrt{I}$ .
Theorem Ll Noether $Hom_{Dx}(M, M\sqrt{t})$ { , $\tau_{1},$ $\ldots,$ $\tau_{m-1}$}
(N) .
(N) \forall \mbox{\boldmath $\tau$}\in H\sigma nD $(M, M_{\sqrt{t}}),$ $\exists!\mathrm{c}_{0},$ $c\iota,$ $\ldots$ , $-1\in K[x]/\sqrt{I}s.t$ . $\tau=\sum\tau_{j^{C}j}$
(N) $\{\eta, \eta, \ldots, \tau_{m-1}\}$ $M$ $Z$
Noether .
$\mathrm{X}$ $\mathcal{O}\mathrm{x}$ , $Z$









Theorem 1.2 $D\mathrm{x}$ - $M$ $Z$ \nearrow
, { , $\tau_{1},$ $\ldots,$ $\tau_{m-1}$ } $\subset Hm\iota_{D_{\mathrm{X}}}(M, M\sqrt{t})$ \nearrow
$M=D_{X}/J$ $Z$ Noether . $\tau_{i}(1)=\tau_{1}.$ ( $1$ mod $J$) $\in$
$M_{\sqrt{t}}$ $D_{X}$ , $T-\in D_{X}$ . $\{b_{0}, \ldots, b_{l-1}\}$
$K[x]/\sqrt{I}$ . , .
$Hom_{D_{X}}(M, H_{[}^{\mathrm{n}}z\mathrm{J}(\mathcal{O}x))\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{\mathrm{C}}\{T_{1}.bj\delta Z, i=0,1, \ldots,m-1, j=0,1, \ldots, l-1\}$
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, .
$Hom_{D_{X}}(M, M_{\sqrt{t}})\mathrm{x}Hom_{Dx}(M_{\sqrt{I}}, H_{[Z]}^{n}(\mathcal{O}_{X}))arrow Hom_{D_{X}}(M, H_{[Z]}^{n}(\mathcal{O}_{X}))$
,
$Hom_{D_{\mathrm{X}}}(M_{\sqrt{t}}, H_{[Z]}^{n}(\mathcal{O}_{X}))\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{\mathrm{C}}\{b_{j}\delta_{Z}, j=0,1, \ldots,l-1\}$
,
$Hom_{D_{X}}(M, H_{[Z]}^{n}(\mathcal{O}_{X}))\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{\mathrm{C}}\{T_{}b_{j}\delta_{Z}, i=0,1, \ldots,m-1, j=0,1, \ldots,l-1\}$
.
T- Noether , Noether
$\{T_{0}, T_{1}, \ldots, T_{l-1}\}$ Noether .
[8] . ,
.
Example 1 $X=\mathrm{C},$ $q(x)=x^{8}+3x+1\in K[x]$ , $Z=\{.x\in X|q(x)=0\}$
. $Z$ $X$ \not\in $M=D_{X}/J$
$J=D_{X}q(x)^{3}+D_{X}P$ . , $P$
$P=75(x^{8}+3x+1) \frac{d}{dx}$
$-59x^{8}+72x^{7}-477x^{6}-1035oe^{4}+273x^{3}+256x^{2}-306x+642$
# . $K[x]$ $I$ $I=<q(x)^{\}>$
. $Hom_{D_{\mathrm{X}}}(M, M)\sqrt{t}$ 3 .
$T=(- \frac{d}{dx})^{2}+2oe+5$





$K[x]/<q(x)>\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1, \, x^{2}\}$ , $M$
$Hom_{D_{\mathrm{X}}}(M, H^{1}([z]\mathcal{O}_{X}))\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{\mathrm{C}}\{T\delta z, Tx\delta z, Tx^{2}\delta z\}$
.
Exmple 2 $f(oe, y)=(x^{2}+y^{2})^{2}+3x^{2}y-\emptyset,$ $g(oe, y)=(x^{2}+y^{2}-1)^{2}$
, $\mathrm{K}\mathrm{s}I\subset K[x, y]$ $I=<f,$ $g>$ . $I$




. $\ovalbox{\tt\small REJECT}$ annihilate
$Dx$ - $J$ .
$J=\{P\in D_{X}|P\sigma_{F}=0\}$ .
$J$ , $K[x,$ $\mathrm{m}1$ $x\succ y$
, $I$ $Gr\circ^{\mathrm{m}}bner$
$\{-5x^{2}+144y^{5}-96y^{4}-152y^{3}+31y^{2}+57y+16,16y^{6}-24y^{4}-8y^{\epsilon}+9y^{2}.+6y+1\}$
. , $\sigma_{F}$ ann ilators
$P=(-1488y^{5}+912y^{4}+1684y^{\theta}-302y^{2}-659y-147) \frac{\partial}{\partial x}$
$+(20xy^{2}-10xy-10ae) \frac{\partial}{\partial y}+120xy-60x$
, $J=DxI+D_{X}P$ . $D_{X}$ $M=D\mathrm{x}/J$
$Z$ \nearrow . $Z$ 3 ,
$Hom_{D_{X}}(M, H_{[Z]}^{2}(\mathcal{O}_{X}))$ .
3 .
(a) , Noether .






(b) Noether , .
, $I=I_{1}\cap I_{2}$ .





$D$, $J_{1},$ $J_{2}$ $\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} D.h+D_{X}P_{\mathrm{t}}J_{2}\ovalbox{\tt\small REJECT} D,h+D_{X}P$ ,
$M_{1}\ovalbox{\tt\small REJECT} D_{X}/\ovalbox{\tt\small REJECT},$ $M_{2}\ovalbox{\tt\small REJECT} Dx/J$. , $M\ovalbox{\tt\small REJECT} M_{1}\oplus M_{2}$ ,
$M_{1},$ $M_{2}$ , $Z_{1}\ovalbox{\tt\small REJECT} V(\mathit{1}_{\mathit{1}}),$ $Z_{2}\ovalbox{\tt\small REJECT} V(I_{2})$ .
$Hom_{D_{X}}(M, M_{\sqrt{t_{1}}})=Hom_{D_{X}}(M_{1}, M)\sqrt{t_{1}}$
\nearrow $M$ $Z_{1}$ Noether
$T_{Z_{1}}=(- \frac{\partial}{\partial x})^{3}+(-\frac{\partial}{\partial x})(-\frac{\partial}{\partial y})(-30)+(-\frac{\partial}{\partial oe})(62)$
. , $M$ $Z_{2}$ Noether
$T_{Z_{2}}=(- \frac{\partial}{\partial oe}\mathfrak{k}+(-\frac{\partial}{\partial x})^{2}(-\frac{\partial}{\partial y})6x+(-\frac{\partial}{\partial x})(-\frac{\partial}{\partial y})^{2}9+(-\frac{\partial}{\partial y})^{8}6x$
$(- \frac{\partial}{\partial x})^{2}(-120x)+(-\frac{\partial}{\partial ae})(\frac{\partial}{\partial y})(-120)+(-\frac{\partial}{\partial y})^{2}120ae$
$+(- \frac{\partial}{\partial x})248+(-\frac{\partial}{\partial y})496ae$
. $K[x, y]/\sqrt{I_{2}}\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{1, x\}$ ,
$Hom_{D_{\mathrm{X}}}(M, M)\sqrt{2}\cong \mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{Tz_{\mathrm{a}}, Tz_{2}x\}$








, , \nearrow $M$ 2
.
(i) $I\subset K[x]$ , $I\subset J$ .
(i) $M$ $Z$ , $V(I)$ .
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Lemma 2.1 $M\mathrm{r}$ $M_{t}=D_{X}/D\mathrm{x}I$ . ,
$Hom_{D_{\mathrm{X}}}(M, M_{\sqrt{t}})\subset Hom_{D_{X}}(Mt, M_{\sqrt{I}})$
.
$D_{X}$ - $M_{t}.arrow Marrow 0$ ,
$0arrow Hom_{D_{\mathrm{X}}}(M, M\sqrt{t})arrow Hom_{Dx}(Mt, M\sqrt{t})$
.
Theorem 2.1 $\{\tau \mathrm{u}, \eta, \ldots, \tau_{m-1}\}\subset Hom_{D_{\mathrm{X}}}(M, M)\sqrt{t}$ ( (N)
) $M$ Noether . $\{\rho 0,$ $\rho_{1},$ $\ldots,$ $\rho_{\mu-1}\rangle$
$M_{t}$ Noether . $arrow$. , $\tau \mathrm{j}$ }
$\tau_{j}=\sum\rho_{\mathrm{k}}c_{j,\mathrm{k}}$
$c_{\dot{g},\mathrm{k}}\in K[x]/\sqrt{I}$ .
$M$ Noether , $M\mathrm{r}$ Noether
.
(Example 2)




. [1 $I_{1}$ , I2 Noether
$Hom_{Dx}(M\mathrm{r}_{1}, M_{\sqrt{t_{1}}}),$ $Hom_{D_{\mathrm{X}}}(Mt_{2}, M_{\sqrt{I_{2}}})$
Noether
$\{R_{Z_{1\prime}0}=1,$ $R_{Z_{1},1}=(- \frac{\partial}{\partial x}),$ $R_{Z_{1},2}=(- \frac{\partial}{\partial oe})^{2}+(-\frac{\partial}{\partial y}(-10)$ ,
$R_{Z_{1\prime}8}=(- \frac{\partial}{\partial x})^{8}+(-\frac{\partial}{\partial y})(-30)\}$
$\{Rz_{2},0=1,$ $R_{Z_{2},1}=(- \frac{\partial}{\partial x})+(-\frac{\partial}{\partial y})2x$ ,
$R_{Z_{2\prime}2}=(- \frac{\partial}{\partial x})^{2}+(-\frac{\partial}{\partial x})(-\frac{\partial}{\partial y})4x+(-\frac{\partial}{\partial y})^{2}3+(-\frac{\partial}{\partial y})80$ ,
126
$R_{Z_{2},3}=(- \frac{\partial}{\partial x})^{3}+(-\frac{\partial}{\partial x})^{2}(-\frac{\partial}{\partial y})6x+(-\frac{\partial}{\partial x})(-\frac{\partial}{\partial x})^{2}9+(-\frac{\partial}{\partial y})^{3}6x$
$+(- \frac{\partial}{\partial x})(-\frac{\partial}{\partial y})240+(-\frac{\partial}{\partial y})^{2}480x+(-\frac{\partial}{\partial y})9600x\}$
.
&ample 2 $M_{1}=D\mathrm{x}/J_{1},$ $M_{2}=Dx/J_{2}$ ,
$I$ $I=I_{1}\cap I_{2}$ ,
$I_{1}\subset J_{1},$ $I_{2}\subset J_{2}$ .
$H\sigma mDx(M_{1}, M\sqrt{t_{1}})\subset Hom_{D_{\mathrm{X}}}(MI_{1}, M\sqrt{1})$ ,
$Hom_{Dx}(M_{2}, M)\sqrt{2}\subset Hom_{D_{\mathrm{X}}}(MI_{l}, M\sqrt{2})$
. , $\text{ }$ $M$ Noether $Tz_{1},$ $Tz_{\mathrm{a}}$












(i) $I\subset K[x]$ , $I\subset J$ .
(i) $\text{ }$ $M$ $Z$ , $V(I)$ .
(\"ui) $I$ shape $\{oe_{1}-g_{1}(x_{n}), \ldots, g_{n}(oe_{\hslash})\}$ .
.
, $\mathrm{Y}=\{y|y\in \mathrm{C}\}$ $X$ :: $\mathrm{Y}arrow X$
$i(y)=(x_{1}-g1(y), \ldots, x,\iota-1-gn-1(y), g_{\mathfrak{n}}(y))$
. $K[y]$ $G$ $G=<g_{n}(y)>$ .
, $G\subset K$ $D_{\mathrm{Y}}$ $K$ $\mathrm{Y}$ \nearrow $N=D\gamma/K$
, $M= \int.\cdot N$ .
127
, $N,$ $M\sqrt{\mathrm{r}}$ ,
$Hom_{D_{\mathrm{X}}}( \int_{-}N, M_{\sqrt{t}})=i_{*}Hom_{D_{Y}}(N, i^{*}M_{\sqrt{t}})$
. , :“ $M\sqrt{t}=M\sqrt{G}$ ,





$V= \sum_{k=1}^{n}(-\frac{\partial}{\partial x_{k}})\frac{\partial g_{k}}{\partial oe_{n}}+(-\frac{\partial}{\partial x_{n}})$




Example 4 $X=\mathrm{C}^{2}$ , $f1,$ $f_{2}\in K[x, y]$ $f1(x, y)=oe^{\},$ $f_{2}(x, y)=$
$y^{2}+2x^{2}+3x$ . $f1,$ $f_{2}$ /I $=<f1,$ $f_{2}>$ shape




$x^{S},$ $y^{2}+2x^{2}+3oe$ $27oe+9y^{2}+2y^{4},$ $y^{6}$ , $Z=(0,0)$
$\sigma$ $\tau$ , .
$\sigma=[\frac{1}{x^{8}(y^{2}+2x^{2}+3x)}],$ $\tau=[\frac{1}{(27x+9y^{2}+2y^{4})\oint}]$
, $I$ annihilate , (i), (ii)
. , $\tau$ .
(a) $D \gamma y^{6}+D\mathrm{r}(y\frac{d}{\mathrm{d}y}+6)$ $D_{\mathrm{Y}}$ $N$ .
( : ) , $Dx$
$D \mathrm{x}/D_{X}(27x+9y^{2}+2y^{4})+Dxy^{6}+D_{X}((-4oe^{2}+6x)\frac{\partial}{\partial x}+3y\frac{\partial}{\partial y}-8x+24$
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. $\tau$ \nearrow
. , $K[y]$ $G$ $G=<y^{6}>$ ,
$\sqrt{G}=<y>$ $Hom_{D_{Y}}(N, M)\sqrt{G}$ $($ - $\frac{d}{\mathrm{d}y})^{5}$
. $\tau$ Noether .
(
, xlative Cech covering )
$\tau=[o\frac{1}{ey^{6}}]-\frac{1}{3}[\frac{1}{x^{2}y^{4}}]+\frac{1}{9}[\mathrm{a}\frac{1}{\mathrm{e}^{8}y^{2}}]-\frac{2}{27}[\frac{1}{x^{2}y^{2}}]$
.
(b) $\mathrm{Y}$ $\ovalbox{\tt\small REJECT}$ $[ \frac{1}{y^{2}}]$ $[ \frac{1}{y^{6}}]$
.
$D_{\mathrm{Y}}y^{6}+D_{\mathrm{Y}}(y^{2}(y \frac{d}{dy}+6)+D_{\mathrm{Y}}(y^{2}\frac{d^{2}}{dy^{2}}+9y\frac{d}{dy}+12)$
, \nearrow $D_{\mathrm{Y}}$ $N$ .
, $N$ $\text{ }$
.
$27x+9y^{2}+2y^{4},$ $y^{6},2y^{4} \frac{\partial}{\partial x}-3y^{l}\frac{\partial}{\partial y}-18y^{2}$
$2 \oint\frac{\partial^{2}}{\partial x\partial y}-3y^{2}\frac{\partial^{2}}{\partial y^{2}}+8y^{2}\frac{\partial}{\partial x}-27y\frac{\partial}{\partial y}-36$
, $[o \frac{1}{ey^{2}}]$ $\tau$ \nearrow
. $Hom_{D_{Y}}(N, M)\sqrt{G}$ $(- \frac{d}{dy}),$ $(- \frac{d}{dy})^{\epsilon}$ 2
.
(c) $\sigma$ .
$oe^{\mathrm{s}}\sigma=0,$ $(y^{2}+2x^{2}+3x)\sigma=0,$ $((-4x^{2}+6x) \frac{\partial}{\partial x}+3y\frac{\partial}{\partial y}-12oe+24)\sigma=0$.
$\mathrm{Y}$ $N$
$N=D_{\mathrm{Y}}/D_{\mathrm{Y}}(y^{6})+D_{Y}(y \frac{d}{dy}+6+\frac{4}{9}y^{2}+\frac{8}{81}y^{4})$




’ 6 $\text{ }$ ft $\text{ },\dagger\backslash \text{ }$ ’ , ’ $fp$ .
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$9-2y^{2}$










$D \mathrm{x}/D\mathrm{x}x^{\theta}+Dx(y^{2}+2x^{2}+3x)+D\mathrm{x}((8x^{2}y-6xy)\frac{\partial}{\partial ae}+9x\frac{\partial}{\partial y}-18y+24xy)$





$X=\mathrm{C}^{2},$ $f(ae, y)=xy-1$, $g(x, y)=(4x^{2}+9 \oint-36)^{2}\in K[x, y]$ .
$\{f, g\}$ ’ $[ \frac{1}{fg}]$ .
, Noether .
(i) $;\mathrm{s}I$ $I=<f(x, y),$ $g(x, y)>$ , $\sqrt{I}$ .
$(x\succ y)$ Gr\"obner ,
{ $16x^{5}+81y^{3}-288x^{\}-648y+1368x,$ $81y^{4}+16x^{4}-648y^{2}-288x^{2}+1368$, xy-l}
{$4x^{\}-9y+36x,$ $9y^{2}+4x^{2}-36$ , xy-l}
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. $Z=V(I)$ 4 . $I$ Noether
$H\mathrm{o}m_{D\mathrm{x}}(M_{I}, M)\sqrt{t}$ 8 $K$ , $Z$
2 , Noether 2 . $K[x, y]/\sqrt{I}$
$\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{K}\{1, x, y, x^{2}\}$ . $R_{0},$ $R_{1}$
$R_{0}=1,$ $R_{1}=(- \frac{\partial}{\partial x})+(-\frac{\partial}{\partial y})(-4+\frac{4}{9}x^{2})$
. , $\{R_{0}, R_{1}\}$ $\mathrm{K}\mathrm{s}I$ Noether .
(ii) $\sigma_{F}\in H_{[Z]}^{2}(\mathcal{O}x)$ $\sigma_{F}=[\frac{1}{fg}]$ . $\sigma p$
annihilators $J\mathrm{s}$ $J=\{P\in D_{X}|P\sigma p=0\}$ . ,
$P$
$P=(4x^{4}-36x^{2}+9) \frac{\partial}{\partial x}+(-4x^{2}-9y^{2}+36)\frac{\partial}{\partial y}+20oe^{S}-36x-45y$
, $J=D_{X}I+DxP$ . $J\mathrm{s}J$
$M=D_{X}/J$ $Z$ , $Z$ 4 simple




$Hom_{D_{\mathrm{X}}}(M, M\sqrt{t})=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}_{K}\{T, Tx, Ty, Tx^{2}\}$
$\{T\}$ \nearrow $M$ Noether .




, $\sigma_{F}=S\delta_{Z}$ . ,
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